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t&<& ^og' ^Mf* ^ ^ ^^^^ 

{Methods for Preparation of Uniformly Oriented Zeolite Supercrystals Using Uniformly 
Aligned Template} 

£ la-ld£- ^-i- "2*1 *M 3tb 7]£ tfl^t a>^1 (la) ^ 7fl^£ 

(lb)^m. #3"€ #ell^l^ €«- (l^i, 2*1 ^ 3*1 )^ £^3. ^2:^ 
6\] o]^*] a^sMSl^. £ ic^ 7>^-& ol-g--5>^ ^^l*^r ^-§-71 

o>ofl ^^Al?]^- ^-^1^1 "s}-^-^ ^7} (chemical vapor deposition)" -tH^*! °H , 

51 ldfe 7>^S^ ^-^14. 

5L 2a-2d^ loll #3** 3: ^ 

£ 3a-3c£- l^H *H^€ ^7>^1 -^M^ ^ 

(22)^1^51 3<q*l ^ ^]7l^ ^7>» M^fe ^-HflH (51 3a ^ 3b) ^ 3 

£ 3b) 
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«^^6j)A^ ^7l» M-BMfe ZLEflS. (5L 4a) ^ ^€ ^ 

igSH tifl*^ Sfllg- M-^fe ^SflH. (S. 4b) 

ol^l^HlolB.^ 2-^-1,4-t^ol^ #B}-f 3m 33^1 Miojj u^g. sq-s.^ 4 

7i^^t x^n^ nsflHom (22). °i« 3# ^ J ?- 

£ 7a-7b^r <S*H 3<M *H^€ n*8r& ^ ^t^l ^"ir # 

£ 8a-8f^ ^Hl 1<M «fl*8=€ ^ (500^)* ^SLS, 

S. Aj^-w^o] s€€ ^7>eK|i=_i SEM A>^lo}ji t £ 8cfe JL&*\ & 

^ iJi^Si ^el^>ej-olH-l^ Aj^sfol^ (b^ ^^-), 5L 8dfe fl<M 

b # X-^i ^ 3^ (XRD) ^ ^4 (23)JL*1 (D)<3 ^^f^ll SL<>1 

A^j-slo^ .g-HEH 5a^m JsL^^h £ 8e^ 2:^*1^ J&sH 

4f. ^s-o] sl<*}^ SEM a^oI^l, £ 8f^ >§3HHM 3^£sH €3 

7>eHH-l iL<^fe SEM A>^olr}. 
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S^tflS. ^ISt!: ^-^iH: ^el^H^H-l SEM Ar^M 1 }. 

51 lOa-lOc^- 6<^ *fld^ ^H^M Hfl«€ *\)^n*7}7\ ^3L^ ^ v 

^ (500f0* ^£-3. ^^-^ol a^T-2-3. ^^7>^o]H-l 2,4^ ^^l^. 

£ 10a^ a^r-°3 ^'IKM 2:^^. ^e^VeMH-l SEM ^^l^i, 51 10b^ £ 8c 

b^r 4^8^*4 (A)«IH Ji<^ XH4 ^ ^€ (XRD) 

#ol ^^-g-nfl a^S. ^W^l ^ 0 1^- £ 

lOc^r a^S. ^W*<>1 S^sW -Sb^I^HH-I *H ^1^*^ 3*Mi3 

5. lla-lld^r I'M «fl^€ l-^^^m A>-g-fh 

o]v\ tiV-g-^S^ 180°C^m. *D3etb (bare glass)^*^ SEM A>^^ o]u%% $5. 

}L°]x} (51 Ha), ^^-f^m^l AA 50^ (51 lib), 100^ (5L 11c) ^ 500^ (51 

iid)-^.s. ^m^H «im ^mms. A-s-Sr *\7\}^ ^8 ^ ^ ^ 

^] 7 > ^ 220 nm, 880 nm ^ 3530 nm *$^°] ^t}. 51 llb-lld^ ^ 

^3 sem ^>^L°1^. 

51 12a-12dfe 5L lld^l ff^i^ J^jig (EDX) 4^1^. ^ € 

cq a^«.o] ^ej^ ^4 zl^V ^i-^oi 9X^ 
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:i4> ^^.^o]^^ ^^-ulir-^^^l^lH (crystalline aluminosilicate)* 

^ ^gs. o^^V <£ol£*°l (pore) ^Hl ^*fi*H 41*^ J&^f- #$*Vi- 

tq-ej- cj-auj- 4^<£) ^.Jg- -g,*} 37H afl^t*. *tBM, ^^o}^ ^ 

ofl Afl^- %*>*^fe ^Hl cfltb 3.71 (size selectivity) ^ 

^ (shape selectivity)^: #7} ^-S^l ^:*r*fl (molecular sieve)^3.£ 1:^4. 
<is> ^eM^o} #3 ©l^fe (Si)4 ^^lMAl) tfl^oll 

o,^ 7 ^i ^ 4^3. ^r^l^-^ ^ SEfe ^^ll^m ^l-i^lH. 

*V*H (zeotype molecular sieves)!-^ <£3^ 9X^. 4* *<H . Wl** 
t^jg (silicalite), -gel^S: (P)^-S *WI*L £3. (A1P0 4 )*I 

o^^j. ^^o]H £ -^a}^7}^^ Ti , Mn, Co, Fe, Zn ^ 4<&tr ^ 
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r> att, ^^l^cr 3.71 a) <?1*M ^ ^TflS.^ 7}^°) ^ 

^JL (1). *1« 3*V^3 ^12.^^11 (2), 3HM*I^ (3-5), ^ ^ 

(6), "9*VS ^ <a*h$i (7), (8), (9), do), 

|*4f| (ii), efloi^ ^^7.V (12)«£) ^l(host) ^ ^ -ilil^s] -§--§- 7W$°) 

L8> *11^MB» ^^zljiM -§--§-^7] ^^flAi^ .f^J&S 1+1**13 ">°1 

^^zjL^] ( ^^.e|.olH 2^)5. 2^Rr 7l^o] S^sq<Ho> ^tf. ^.sm "S3 

g ^^-t- ^S^Hr 71^ £3*1 «V7> &3 (13). ■& 

tt*3*Hfrfr ^ *Hltb ^lf2}°]E °}3 7>3 2*H1 3 

*HUlJsL JMM^lfe 7fl^V^ (14-16; t%%^ ^-3 0335966^; 

PCT/KROO/01002), o) #«H1 *H*hKIH tV* ^°1 7123- 

^^g. ^<^Ai afl-a^m 3-fr*Ms ^H 1 ^ 7H *3-3« ^7> a 

S3. 
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:19> £ TgAflAi g*M £*| feft $ ^^Ol ^ « ^ 



C^ 6 1 °1^^> *Rr ^1) 
*|«* v^iflfe ^•ir^m ^t^l *W*fca. * *Wfl 3&4. 

ft a 4ft ^ o^ft ^>7l^ ^21. 3^ A ^ ^ 
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c26> ^. t£<£ «lf o s ufl^ (uniformly oriented) ^sHB ^^Hfe 

7fl^ ^o] SSi^ l-^S.^, HSr^^HM ^ ^*3. £°lt*. ^ ^IWH, 

^fAS 2v§5H <L3*1 HHW^hg: ^ ^1*^°1B 

°1 *flm*<>l «fl^* sl^lt4. "2^"^ **** 

^ 2*>€ SEfe 3*}^ ^ ^ "°^H (array)"^ ^^Hr 

<28> -g-o^ w D V^^S. ^ ^-^.S «fl^ ^"-£r ^ 
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29> £ «>^-2)^T ^<*H JI^V oL^-^V <M "fr 

7 ] ^1-^ ^ £^ ^1"^ 4^1^. St* W>^-Z|*>7flfe ^"71 ^giLS.^ 

^7} ^ ^ JL^-*} <^lfe ^ SE^r ^71^^ 3^ «WH <^V 1 ?l7l» ##*Hr ^7}» 

:31> ( i ) SE.^ 27} o]#cq t}7} ^S^rSj- r}7} o) o\^} o] e# ^4LS3. *}-g-*H 

c32> (ii) §&lo>Tnl g:^. 27} o|>£<£| Cj-7} r}7} <>l4iX|oWMH* *}-g-*H 

<33> (iii) jn.**}*} ofl^l 3.717} tflS SM&^r 3.^7} 

<34> (i v ) M-^^, ^ ^ 31 ^ 31^-7} 

<35> ( V ) c}o-|o>^j-o]^5}olc^ cj-olo}tf[ ;£l aj-^ ^ *1^ §^0]^^. 

<36> ( V i) 1-£|o}ti}o1^o) p}j= 7jl<i^ Ul-g:*} 

<37> (vii) iL^, ^H}^1, ^-OKPS ^ ^^-» ^3-2-3. ^ ^1 31^ 

<38> (yiii) 7]E} A> 3E.^r ^7H1 7}^^$]°] ^7] ^# *3^*Hr J1^7} 

<39> ^ofl ztigig. tii-^i^^l -B-71 £ -B-71^ sHHfr £3^1 

.8.^, olliBflH, o}p}oT^, o}^ o^l^oj ^7l» ^ -R-711- St^r -B-71^"^ 3}^"!-^ 

i^t}. 
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40> ^€ oL^> «m afe 3L^> <M n^fc, £ ^^V*^l ^ 

*« 7fl^ SH*« ««| s}*fl ^ls^tq-. ^ tj-s- o^Bfloi] 4^, 

:41> ^o.S 31^7.} ^^§- *HS«Kr ^ (a) 2^ 3Efe ^ 

^ #-§-1- ^ Til 1 #-§"§~i: 71^1 $1*131 Slfe ^>-§-7Hl ^7] 711 1 7> 

^ ^-7] 714 3-8-71 ^--fr^^l oi^-oi^i^s. ^ ^1; (b) 711 2 

* ^"71 #-§-7H ^*>c*j 711 2 ^-§-1"^ ^-§-7151- Til 1 ^T-S-l:^ ^7l A>©H ^-fr 
o^olxlJES. rj^l; (c) #<£, ^-g-lrol 2# ©1^*1 ^^1^ ^*1 AA 

£r O g ^"71 ^>-§-7Hl 3. 3} ^71^ ^-g-71 Alo]^ 

O-^^-ol ol^^^s. #711; * ( d ) 711 1 A&7}^ ^ ^-§-#^1 3-§-7lsq- 

^0.^^-0] ol^xl£^- *}crH ^-71 #31 (a)-(c)4 ^>^^-S. ^1» S^-W. 

g JL&X} <$n] ^2:* 7|lS*}^ ^-f^lfe, ^P^H 3.^:7} 

^ 7|l3^ (e) ^-71 3*4 ^Wl ^€ 713* TflT^Hr #7411- ^7>^ <LSL 

1=1-. 

<42> *i aj-ig^. 71^.^ o.s. "s^^ ^^j-^ (chemical vapor deposition)" (31)-i: 

<43> ^HolM, ■%■*] "7l^»^r S.^] «M^Hi (OH) 711- 7>7l^L &i=. 

£ ^ofl 713* -B-Bl, *}°J , £2., ITO (indium tin oxide) -fr^l SEfe ^ 

e)€- ^l^l3Sl , ^#^V^-# (Si0 2 , Ge0 2 , AgO, A1 2 0 3 , Fe 2 0 3 , CuO f-), *\}-%r^°]S. ^ -fr*r £-7} 

^t, ^ iEljolell^ iff 5L^>M-, tb^ 
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7l^ £ H i+B^ ^<a- #-§-§-71 vfl<^ X| 1 *> «V-§-lr«]l sfl^Hr 1,4- 

4°H&a1*H 6 1H ^ Xl 2 a> £-§-1^1 Sfi^SHr 2-^-^-1, 4-t^-ol^ z}-z}- 2 7fl^ -fr 

7]JL, 5.^- ^ 71^ ^H^a]^ -f 3m(-NH-C0-0-)ti>-§-^: A]^r}. 3. 

€ 4^-, *L**g = *l| #sfl^lH. to* 1,4-31^ tHal-S^HM 

Ef ^7lAl7lal <L^ %7)B\ ^hu°]S. 1*1*1 2-^-^-1 ,4-^<>l^ ^W^. 

=Lt%JL M-A-1, 2.^ ^ 7]^ <S€€ 1,4-^11^^1 tj-olol^Al 0^01^6] 

o>iflolH7l(-N=0=0)^ -f5im(-NH-C0-0-)^:-g-^: ^1^1 31 *l#-§-^ 2-^-1. 4-tM** 2€ H 
Ji* XlTlAl^lrf. ol^^V ^ o. ^2l*>3-, 37fl£} ^Bfl^lH. 

<q« afc*#*|a *NM^X| ^ 1-Bl-feim Xl^ 

4. ^"71 ^oflA-1 o|« o} i£^«^§- X|7iAl7l^ o]-B-^ #Sl^°J 

^ X|2:* ^71 ^ 3Mt}. 

=47> -frisJS^ -§-71 tflAlofl =-4*0.3. € -§-7l» A}-g-ig; ^JE "g^H ^ 

* ^ £#7l*fl» -ft-fl £|5L4=- ^ #31^0]- «1«7> «*1 

71XIS. ^]^o\ ^T-S-l- 71^51 ^^-§-71^ -R-^l 33- -8-6l«fl^tV.(^-2:: ^ KC), 1(D)) 
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18> jl&x} <M ^°\) 2\m 7\^^ ^€ \k?}S--& 

ol-g-^ 7l^S.^-Bl.^rSlAl7l7m, -g-^ (HF -g-^H 71 

:50> ^^M^ lEfe ^7.}^ ^ ^ * 

H SE^r -fr*> £*V*i|^ ^Sfl (precursor) ^7l^ 3=fe € 3^r tl^l^l 

31 ^^^r ^^MB SE^f- -frA> ^7>^^ (precursor) ^7l^§ ( 

«}s^>7fl^, ^71^)^ ^ 3^ ^Al?m ^1; 3.2)3. (b) 3L$= € 
7>*ll ^^l^lfe #?f|« 3L^tf. 
<5i> «^w>^o.S. ^ -fH>r ^Hl*^: ^7]^ 2^ «H ^ ^ ^Sr^M, MCM, 

SBA, MSU ^ KIT^r ^ *flSS^ -ge|?Kr ^ ^7}^ S# -8HM ^9 ^ m^sHS 
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54> ( i ) MFI ^il^MH % -fhW*|-*ll (ZSM-5, ^^^>^1B-1, TS-1 =LS)5L 

■55> (ii) MEL ***MH 3 (ZSM-11, <M*H*MH-2. TS-2 H^a. 

^ 0 ]^oi o.s. ^]^-^^^>^°iH-2 10 

'56> (Hi) ^eHH A, X, Y, L, tifflB)-, Sstflq-olH * sflsH^MH. 
c57> (iv) (MCM 311, SBA MSU KIT 7fl«!) 

cs8> ( V ) 7m ^1^3* ^-n ^i^kih ^ ^lss^i ^^m* s^-*Rr -s- A > 

Tfloin; ZSM-5 *U*eMh^ ^-f^lfe, 3m*q-H5L^<£s.q-g- ^}°l£¥H^, ^B^H^ -2- 
^el^olB £ 4i# TS-1 ^ lr*M«^ eflB^HiS-^S^ 

^lfe-^^HJE-l *£ ^^-1^, ^B^H-S^^S.^ ^S^He., SflBSHl 

^ iL^eMHB ^ ^r<3; MEL ^31^ ^.^sMB ^ ^ A > ^*}*fl^ 

s^aHu ^ 31HeH€ S-^^WIB; nel jl MCM-4131^ *flas^ -M^?}^ ^-t-, 
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^meHims.^ *HJE.*W-<>12.. Xfl^JseH^s.^- J±3."V°lS- ^ TsflBHH^ ^-€^^1 

60> ^d\] °m ^ 2: € ^l^MS 2^1 ^ ^ 

■si> Jg- w}^-^^ ^-^^H tcj-sTg, ^- ^-irB^lH. S^^^r ^^^-S a^r, 

^ ^ jj+ *isM^ g^tt ^ ^14. ^ ^3 4W>1H ^ 

<62> ^ i£^e>) ^^-ej-olH 2.^^, ^^-^°] 2*3 ^ ^ y fl^ "HI ^ 

<63> o]e^ «fl^4 ^eMB. £r ^^^1 4*fl 7flM 3H4- 

°l3=fe ole^ ^1^* n7)?$CL5L 7fl^i^^1 ^ll^^lH ^ -frA}^^ <^l-§- ^ 
*r 5d4. 

<64> ^ o]^ ^ -§~§-^ -Sl^>^ 4^-4 £4-: 
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55> (a) ^ ^<*fl $n 3}^|<H *fl^€ 5L&*\ 7l^ofl <£^& ^2-3, 6\ 

M ^j^-ofl, ^g.*} ji^> **SM ^71 tfe q$ 

66> (b) aflS^ ^^-^o] 2*35)^ ^^IB £ •B-AV^V^I 

:67> ( c ) al^-^V ^A]^ ^^lB * 4M"**M*I 

afl^-i- a>*1)5. *r ^^S. afl-ir^lH ^-^^ ^7> 

c 68 > (d) ^jog A>-g-^ ^-f^ ^ 31^r7> 7>^£ ffl-f ^^*>7l ^ 

<69> (e) nfl 4- ^ff^ 31^- A> ^ Ir^^l <^1« SE^r -g-^s} 

<70> (f) Aj^j-^ol S^^C] €■ ^ -fr*} o\^)o) 

^^lt A}-g-*V*l ^sq- f-AH ^Ajo] EjJELiiL Afl^ol ^ <rf^ £ ^Jl, *H Xfl^ 

l-ctj o^o] « C V^^ 7}*\5L *ms\°) 91<LE-5L, ^B^lB ^ ^-A>^A>^1^ Jr^ A> 
100%?}*! ^7>§>7fl ^tf. 

<71> ( g ) o)Z]]o)J§r t^*Rt ^l^r^-olH ^ -fi-A}^ 4^* 0 1 7>^1 



55-17 



■ j©0054157 2004/2/18 
72> (h) ^JlS. *l>*fl 3.71 £ ^Bflfe ^ -fW- -gr^l^ 

c^o^ wV-§-7]^l ^ 7 S°1 ^^flS. ^*>al *i|7l*Hr #7iS.-§-ol Sitq-. 
<76> (1) ^^j-^Sl *m^o] ^4" ^ 7>^o-| ^^*>J1 HL^ tfl^ 

<77> ( m ) ^tgsj ^^-ej-ols o. A ^^i ^Ml, ^l-arSL^r^l 

^ o^o.^, niAfl *«H ^5L^ ^-°<f^r ^5.^ °^}^ ^ 
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:78> o]^, ^7.H« ^ ^^K^} °1* ^ A H^ -2-^- 

7>^1" ^Ol4. 



<79>^Al<m i: ja.^-*} ^12: 

<80> (cfl: ^B}-g- ^H^l, 10 x 10 mm; -fKl^, 18 x 18 mm)-S- 2. l°fl ^-§- 

-8-71 v|H ^A^uL, 3.^>1:S1 27lN -^-Bl «>-§-§-7Hl 2^ f^U^t}-. «V 

o.ofl »c>|7>7l 27fl5l -B-E] -g-^ 71^1 c^Sfl flfe ^ ^fl^» C10"2 

torr) ^Efl7} 5)2^- 2:^^31, #3l^°l:=- «1*L» ^*fl ^17> 

€-^1 £5.1- ^Al^cf. olnfl, £5fe ^51 ^7>V ^^#51 nq-ej- 4^ 

dl, ^ 27fl5l ^^151 71^2 30 °C ^ <« W €^ ^ 

-§-71 (l^i -JMH 1,4-4^^1 ^H^l^H^ (b.p. 260TC at 760 torr)* -2-€t^ 
^-§-71 (3*1 -g-7l)4| 2-^-€-l, 4-t}°1^ (b.p. 238r at 760 torrM: -&7l^ 
oj.^ 10 -2 torrS . ^, ^51 £5» 120rs. 7y£Sr5W. 

<8i> ^- £7 > ^#Eflofl 5 1 &*r 1 £ 30^- 7.1^1-711 $\T=n, ^7-1 ^ -§-7151 #ell 

i-ol^ (1^1 UlL)!- <§.o]x\ 1,4-511^^1 ^-^l^l^l^Hl 0 ^ ( PDI, Aldrich)* 1S?> 
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A}Al7laL, SL 3 ? ^fr *H 30^ ^§-<£ 71^ *[°\Z.^*)7] (-0H)£r -^m(-M-CO-O-) 

^o.^ o)6] t 45^ £^H«ll «1« (2«1 ^3i)« fc°H 

^ti]-^ 1, 4-5)1 ^^1 Cfo] ol^Al^olH* ^TlAl^ZL 5.^^ -§-71^ ^i^E. QlL (3# 
y l*L)» 2-^-1,4-^1 -i: (BDO, Aldrich)^: 10S# ^M^i4. ^ ^> 

S.- cjvg. sfj 302: 7^ $H PDI^l ol^Alo>^olH7l(-N=00)^l- 4-31^ 

(-NH-C0-0-)^3r-§-^ ^17131 nl^V-§-^ BD0# 2# 45^ ^aM^. °}^% Q 

^ lf°g ^^V^, 371)21 #^li,ol^ ^ S^^IS. *r^l^*l 

ol 100^, 500^ ^ 1000#^1 #el^-5im ^1S§>^4. 

«2> o|s1t!r <g^fil 4^ 3-£*> ^^m* ^H^M JL ^*> 

W^ilS. 7l^ ^A]^, 71^21 #^-1- T&5H?H «^&| ^Bfl^l ^-3^11 $H ^€^1 

^ afl^ x%<#% <§^m jl^7\ ^ sas^. 

<83> £ 2 4H 1; ^ 5^1, 100#(A), 500^ (B) ^ 1000^(0^1 *W1 ¥*fl*r 

z}-*}- 95 nm, 360 nm ^ 610 nm °1&^. 

<84> s£^, s. 3A^Ai ski* ^ 5ft*°i. * ^ < w A i « 

^feH^^r (diffuse reflectance Fourier-Transform infrared'- FT-IR) ^^1^^ 

6fl^, fcBjJM^I ^^ol N-H, C-H CO £ C-0 ^7 r 3318, 2959, 

1735 m 1107 cm-Ml^ AA 4«5a^. =■ 3A^ iflJf ^ , N-H ^ 

CO <*fl *fl^*rfe ^H— ^ 47lfe %t7> *7MH ^ f7}5}^^ > o]^ ^ «AH 

dflAi A>ol§ ^ 7 > #7>f-oll nq-B^- JL&X} ^13E ^7>^-ir iL^^Hr 

<85> £ 3B^1 ^(grazing angle) FT-IR ^2=^£r, ^^£4 7l*3 <>m 

aq-ol o (p-^HH^r-Ei 90° (s-#)AI ^7>f-ofl n}^ N-H, C-H WSt). C=0 ^ C-0 ^ 

55-20 



' I*j^0054157 « °^> : 2004/2/18 

B31^ M}7)7} #iU"§: JS.*}^, olfe N-H, C-H t*l«<Hr), C=0 ^ C-0 7l^# 

86> FT-IR i^B^^r Jasco FT-IR 620 (Jasco, Japan)* 0 l-§-^M 

^-&}3X51, ^ ^(grazing angle) FT-IR i^H^ ^7)7} ^€ Spectra-Tech ^ 
(grazing angle) (5.^ 0014-051, Spectra-Tech)» <>l-§-*H ^) Jasco FT-IR 620 ^ 

3^ ^^14. £ 5A*lH^r N ^ H €*r ^ C=0 ^ tfl^ 0 ^ 
M-Bfiflul, 51 5B*r N-H, C-H, C=0 ^ C-0 4^ «fl*^-S: 

<88> tilm^S^, xfl^l §Bl-(PDI-BD0) #33* ^ 

33. ^ol3E] $}of| 3^ (spin-coating)*^ ^^€- ^H^Hl 515L^ ^-€^*>7fl wfl^ 

c.^]Ej- «}.u}vg. ^112:^^^. ^^^O.^ ^^^711 *B*€ #Bl-f ^^W? 
5)^ £-A}X|^ £5L^ 3*1 FT-IR ^7l7> 7^ «J:$*W1 -fr 

•i: ^ifl^ ^o]rl-. 

<89>^6|1 2: tifl^ 31^V <^^ll^l *\}2i 
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90> ^t^M Bfl*M =H€ HF -8-^H 7) 



<92> -^-71 SL^zr -^-71^ (4: 1,3"^ ^^-f^o}, ^ ^1 ^Vi=LtfHM B , 

A])^^ 3fl^>ei3Hole =^ ^)o\; -f^M; <^1^1 = » ^-fr^ ^-7} ^^1)^ HO °CS- 

<93> 2. 7 oil A} ^-O]^ ^ ^O], ^ ^12:^ ^7] ^ -fM^r 5^1"^ ^*€r 

*M (single crystal)"^ ^ ^ ^o] ^5|^ f o]^ ^-tfl^H ^ 

-g^^ X^-§: 7^31 5£^-°l ^r^S]^^-. 

<94> ^X\c$ 4: Wfl^ ZL^rAV ^ SE^r ^-7] Xfe ^-71^ ^ ^A^ Aj^- 

<95> MFI ^21- 3Hr *fl^MB EllB^£l» *M-- A > 

o]= (tetrapropylaramonium hydroxide, TPA0H, ACROS)^ 1# -8-^ 10 g-ir ^¥r*r 30 

^Hr, (source)tl ^eHI^ -S-^^MH (tetraethyl orthosilicate, TEOS, 

Aldrich) 9.78 g^r ^*}5L 3lfr*H 7}^^^. o)W *H <S<H# ^ 
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^ jpg^- ^e^eMH-l € 40 mlty 1-3«1H 31-g:*} 31^> 

^ ^ «- 7 ] rr^ -fr^^r 3^1: 5} oj^ «>-§~§-7H zJ-o] 180 °C 3- ^ 

o>oj)A-l ^r^^^r 2*m ^<?> ^*3*M ^^^^lH-1^: ^"^VS^. 

^Sj ^WKH 120 °C 3£Al|i4. ^2:^ f^^^S 

eMS.^-^ 100 kPa 4 7^ ^4i7]-iS 1:<H ^ItH^^. 

^*HH <9*flA^ c^<LS. ^ »^°] ^€ ^3)3- ^^^°1H-1 

^#^r ^ ^^4- 

«8> £ 8A^ SEM A>^6flA^ ^o]^; ^ 5^°1, 7l^<?l ^ 3.7] 370 x 200 x 500 

nm<q ^ii|7>eMB-l 2D <H3H<>i| ^ 51J££M <g ^ 5^. ^1 

l-Tfl^, SEM A>^ol £ SB^^i, ^sl^^lH-1 tfl^-^ 7l^^l rfl^ 

c ^o S <£ ^ ^cj-. wVx^S., JL^V ^>-g-^l ^ 

-f , 7]^^ tflSfl b^S. ^*Rr K*}^ (S. 8C). 

<99> w.^- ^ ^4, ;£ 8D<^1^, 6° ^ 19° 20^m^ofl^ 8.00°, 8.90°, 

13.300, 14.00°, 16.00° ^ 17.75<HH ZJ-z* 14, 25, 100, 83, 8 ^ 12^ #£3. ^€ ^3.7} 
^€4. ^"71 51^ 3X|3^ 713^1 ^^AS ufl^ ^ (101), (200), (002), (102), 
(202) « (400) -fj-Bfl^ ^tN". sfl^^ £3 «fl^ ^ 8D<=fl W & 

^-^^o.S. *3r A > 7 <K£ (13)» AAQ ^ 

7lo)£H zj-zf lf 4j 72 ^ 23%°]t}. n}EH, £;g<q 72% ^ 7l^^<^] cfl^fl c^, i^H*l 28% 
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#^ og 270(23%), 45°(1%) ^ 900(4%) ^S- 7]^^ Si^-ir 4^ *r fl**- £ 
7l*«H 3 8^- 2^34H -§-3€ m^-^ *M*Hr sj-^ofl^ 

MH*t SH^h (bare glass) 29*|^i4H*1 

9.000 $ 17.95<><M Zj-Z* 5^ X\3.7\ &%S\9X5L, o]^ b^SLS. «fl«^<H 

H.<£ ^ 3.7] ^ ^ TPAOH^ i&sH^o.S.*! €3M^ 

^ 91^. ^7VS^ S^B^ z>^ 3±t}- €■ ^3 (550 x 200 x 900 nm)^r 4. 

«\ <*7)^ ^ #±AW ^ ^ 5ft5ftt|- (*S£: £ 8E). «J:tflJL, £-4 
*3 (250 x 170 x 300 nm)^r W *3 <$7}^ ^7>a]^ ^ 9X$X^r (*3t: £ 

8F)- s.^ f s. 8F^ ^^Rr ^ ^<=fl 3*H «fl^^ *I|*3MH 2^33 3D «H 7> 



^m^W*J ^ BD0, SEfe ^im^^, TM^lHi ^ ^€31 S3*)* fe£ ul^ 

£ ^ ^«*IH ^€^r -B-^ltb^. ^ * ^ TPA+7> ^€ 1-2 nm 3.7)°] 



55-24 




f0054157 M <£xV- 2004/2/18 

-fr7i*oi £o«o S Ufl^^- ^ ^fl^r^m Ji^^S ^^Ml 

.03> #<£^ 7]^ ^^^M 1A1?V 20€- (180°C) 

o\ ^ f^5L ^2:^51, ^€ 3.^V ^^^(^7> f^Sflfe) 

xy^ $ ^so] 42:38:20^-5- =?W\ 9X9X^. ^ A H^ ^W^l ^^31 

(^-S: £11^ 12). 

104> ^_X\d\] 5 : 3^5^ flfl^ fi]W^ln]E 3Ltt -S-rt *4H*1 

:io5> ^ ^ahh^^I ^is^^r 4^ M^IM", *-HMr, Sfe *l«<Hf 

ao6> ^t^n ji^v ^ *hh ^ -b-^^hi m^oi 

ixfl ^ 0.J5L al^>7> ^H^M afl^ ^Bfl^ ^S^^l SH^ 3 * -&7}^ 
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^ i<*f| 7l7fl^[ ^4 ^-A>tb % V, ?H ^ ^lasi^sa^. 

08> ^olj 7l^|€ #*H*1 iiLW -fi-3-8-71 (3# -8-7l)o1| 2-^-€-l,4-t^-ol^- (ofl^l 

s 7 l7> &fe 4°l^r) tflA] 1,4-^(1^^1 tq-olo}^ (PDA, Aldrich)^ 3^ ^ *°1 7 > 
71 ^ ^f-7fl^ -prSl ^g-71 iq- 7l^ol w>-g--§-7l iflJf* (10" 2 torr) ^ 

7> S€«>^4. 2}-^ #^1^1^ HJi* 2." #-£r*fl ^17> ^*l*fl 5fe -2-^ 

^r£» 120 *C 3. 7} <t <>1 <^1^ ^1^^^^ 14" -n-^711 ^Al«H ^M 0 ! 

109> ol^Tfl *fl2:€ 6 l-8-^ -8*1*1 4cfl 7]7H^ *ll2^HHl 4^ 4i 3 7H*W 

^ ^1 ^«8*VS!l^-. Aj^-^ol ^^SHJH-l 2^ 

110> ^.ol^S.Al7lS Ji*^ 7l^ X^H^b -S^alfe # 

^l 1 ?!:, ^HH^ c^s. ^IMHM s^^M ^€ ^^fls ^ei^ois-i 

iLi ^S.ol ^ o. ( zi tKHMI ^5L^ ^H^M ^4"^ ^5-5. 

50-160°C^i »15L^ ^ ££*8$H*1 3-5*1 #£1 £ a]^o> Aj#A]^ 
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ii> ^X\d\) 6: 6fl^S7l7V xfl^^. ^m^H 31^> ^ 3Lfe -ft-71 ^ 

.13> lofl 7l7fl^ #*H*i ^-g-71 (3^ ^-7l)oH 2"^- €-l,4-tM*- («fl^H 

Efls (terephthalic acid bis-(2-hydroxy ethyDester'- TBE)» ^ ^r-§-°fl «°l7>7l 

^ofl ^7fl^ -a-^ -g-71^ 713*1 $1*1*1] ^<3" ^T-g-^-71 ^ CIO" 2 torr) ^7> 

2^§*>S$4. 4^ #^liLo]^ S.^ ^]7> $1*1 *fl ^£ 

» 180°C3. 7>^«>^lij-. <>1 ^IS^^r l^r -^A>^>71| 

114> o]^7fl ^S^r ^^Sj^ UflW ofl^Bl}S7l7> ^5L€ 4^1 7} 

S^^- ^ flfl^^r X-<£ ^ (XRD) ^"SH ^^r^ 1 }. 

^th 7l^^ ^» ^3**1^*1 ^Bflo^ <$6\] ^^MHM ^ 

C115> £ 4A 6flA-l ^ XlS-ol, ^1^*1 *flS€ 1i«|S7|7} iflS^i l-^^M ^ 

Bj-oj] tfl-SV ^^-tiVA} ^f&H ^^j^d (diffuse reflectance Fourier-Transform infrared: 

FT-IR) ^B^Hl*! ^^^l N-H, C-H (*]«<Hr), C=0 ^ C-0 iSsI^ ^7> 

3320, 2962, 1728 ^ 1108 cnTH*! ^ ^^SW. tFS, H 4B^ ^(grazing 
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angle) FT-IR ^H^, tt^* 7}^ 0)^0] 0 (p-^O^H-M 90° (s-^)^ 

5L ^7}^1 uJ-eV N-H, C-H (*1^), C=0 ^ C-0 ^H*H3 4M7> JS-^^M , 

o]^ n-h, C-H (*1^), C=0 £ C-0 71^4 o.s. «fl^M Si-8-i: 

Li6> SE^L £ 10B<>lH * *r Sft* tt l. * €*H^ ^7>eH^-l ^t^ofl tfl^b X-€ 
31)3.^ 8.90°, 17.75°, 26.70°, 36.0° ^ 45.30H*i «r*35&3l, ^ 

o} Bfl*^ 3l^> g #^-» *r 

:ii7> ^Xjcfl 7: ^a]-^ ^M^g (scanning electron microscope, SEM) -§H3 

1^ ^ 15 nm ^MlS. ^^-/^ej-f- 31^ # ^|-JL ^a>^ ^ (Hitachi S-4300 

FE-SEM)^: °}-%-*}°\ SEM ^Sl^. 

<ii9>^Ulc>fl 8: X-^d ^ s|€ (XRD) 

<120> ^Aldflofl ttj-E}- ^ 2: € -"g^lM S^^M ^ ^V^}^1 2^ 

^ ^ «<> v *^Sr fl^fl, CuKa X-^d* A>-§-*>^ X-^d 3*371 (Rigaku £\&7] 

D/MAX-1C, Rigaku)* <>l-§-*H X-^ ^ Sfc ^€^r ££4. 



t 
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21> ol-^Ojg. £ s.;^ 7l^>^^ «>, ^31^ 7>*l 

*HM SU^I <>]&m 7l#^r ^1 «>^^: *°H, °H * ^ 



3 afla^ ^ ji^7> ^ ^ zl^V «g*fl ^2^* *H^4. & 
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I^"* 2] 
l^^t 3] 

^) ^ ^J7lf *<}-#*Hr 31^># °l-g-*M 3^ *3-2.S *Hi? 

It&tt 4] 

( i ) MFI ^ll^^lH £ VW4*0; 

(ii) mel ^st ^ ^sHb ^ -fW«*V*ll; 
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( iii) #2}°1B A, X, Y, L, HflBj-, S-t-lM^lB. ^ ^^ofl^ols.; ZL^ZL 
(iv) ^?>. 

5] 

S.^^- ^ *8-%&3. 2-^} ^2:^: 

(a) 2 ^ 3^r n o)^°\ *>-g-# ^ 1 7l^o] <H*l*fl ^-§-7H ^ 
^-71 1 ^V-S-# * ^"71 71^ A>oH ^-^o] ol^^l£S- 

(b) *i| 2 *V S>-i-#^: ^"71 ^:-g-7H *fl 2 «>-S-l:^ ^-g-^ A 1 

(c) ^-i-^l 2^ °T#<?1 ^-f<^]^ ^-§-1- AA^c ^>^-^s ^-7] «>-§- 

(d) *fl 1 *> ^-§-1:^ 3)-g-7l^ 2^ 3-§-7l<4 ^-fr^ol *H 
Ai #7) i&A (a)-(c)S ^H^Rr 

[^t 1 * 6] 
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<g*H *fl l *V ^ -^-7] 7^ 3|-§-7] 4 6 li ^-R-^ 0 ! ^ 

#t|; 

(b) *ll 2 *V ^-§-1:^ ^"71 *>-§-7H 2 ^#51 2|-g-7l5q- *)1 1 *} «H- 

(c) #<a, ^l^l 2^ o-|#<£ Tj^ofl^ ^p^l £^ ^7} ^V-§- 

(d) *ll 1 ^r-i-l-^l ^71^ ^ #-§-#2] 3-§-7l^ ^-fr^^l <>l ^ *| 5.^. *M 
*1 ^-7] #741 (a)-(c)» ^V^^-S. #31; ^ 

( e ) ^71 ZL^7> ^^ofl 3^-3 7l£* *fl7l<5Hr #7^1. 
7] 

^1 5 *ll 6 SH-M, ^"71 7]&& -frHl. ^<3, -g:2-, ITO (indium tin 

oxide) -H-Bl Sfe &^r, *M*1, ^Ir, ^:^1M- ^ ^ 
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8] 
9] 
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